Specification and Verification of Reconfiguration Protocols in Grid Component Systems by Bolotov, A. et al.
WestminsterResearch
http://www.westminster.ac.uk/westminsterresearch
Specification and Verification of Reconfiguration Protocols in 
Grid Component Systems
Bolotov, A., Getov, Vladimir, Basso, A. and Basukoski, A.
A paper published in the proceedings of the Workshop on Automated Reasoning: 
Bridging the Gap between Theory and Practice, London, 30 - 31 Mar 2010, University of 
Bristol Technical Report.
The WestminsterResearch online digital archive at the University of Westminster aims to 
make the research output of the University available to a wider audience. Copyright and 
Moral Rights remain with the authors and/or copyright owners.
Specification and Verification of Reconfiguration Protocols in Grid
There are two approaches to building long-lived and flexible Grid systems: exhaustive and generic. The former approach
make this lightweight core platform reconfigurable and expandable. One of the possible solutions here is to identify and
systems is highly important. Significant part of this research lies in the area of formal specification and verification of the
We depart from the Fractal component model (6), a modular and extensible component model. The Fractal specification
defines a set of notions necessary for the model, an API (Application Program Interface), and an ADL (Architecture
Fractal is a multi-level specifications. Depending on their conformance level, Fractal components can feature intro-
spection and/or configuration. The interfaces are used in the Fractal model to allow configuration (reconfiguration),
and are defined as
Reconfiguration is obtained by triggering appropriate actions on three interfaces: life-cycle, binding, and content
control interface. A reconfiguration can be triggered by any component that has a reference to a correct non-functional
In this work we focus on predefined categories of reconfigurations and on proving properties on these reconfiguration.
As far as the reconfiguration is concerned we use the classical assumption that replacing a component by a similar one is
We provide the formal framework for the components in a specific branching-time temporal logic, or SNF
Normal Form for Computation Tree Logic) (5), and then directly apply temporal resolution as a deductive verification tool.
Taking into account potential applications of CTL-type logics in specification and verification of concurrent and dis-
is true along the path of the computation except possibly some finite initial interval of
is true along the computation path at infinitely many moments of time). It has been shown that SNF
has been defined while the search strategies for this method were presented in (4).
These developments allow us to argue on behalf of the following formal framework to reason about the configura-
tions/reconfigurations protocols of a Grid component model:
Here we suggest the specification of the Fractal component model (FCM) in the logic
based formal specification of FCM, and application of the ‘branching temporal
resolution’ method (BTR), the temporal resolution technique defined over the set of SNF
In the fractal model four controller interfaces are defined, for reasons of space, we will only specify the safe-unbinding
, i.e. when true it specifies that a Primitive with Client Interface
is a proposition which when true signifies that the Life Cycle Controller is active.
stopped. Here we will only provide a partial specification of the Life Cycle Controller and two primitive components; we
Now we introduce the specification of the Simplified Life-Cycle Controller:
When a controller needs to dynamically reconfigure the scenario, some properties that we assumed as always true may not
. The Printing queue specification is represented as
which states that a printing request has been satisfied by the printer which has binding
will take in consideration the safety part of the specification and its requirements (8). Using the specifications of the
components we are able to generate a complete specification for the example considered. To verify the properties of this
specification we extract relevant sets of SNF
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